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Abstract: The aim of this work  was the assessment of the microbiological quality of the air inside of the dairy 
cow’s shelters. The study was ruled in three dairy farms with tied raising syistem; in Alba county. The research 
was made in Ianuary 2008. There were determinated the total number of germs and the groups with hygienical 
signification: Staphylococcus spp.; Gram negatives and fungus; using the method of sedimantation. The obtained 
results shows that the air is unproper in microbiological point of view in all of the three investigated shelters. 
 
INTRODUCTION 
 
Usually; the air in animal shelters contain various number of germs; depending on 
different factors; e.g. the extent of the livestock; raising and breeding technologies; flooring 
and bedding type; temperature and humidity of the air and especially the level of ventilation. 
Among different saprobiotical species; which are numerically very well represented; there are 
pathogen microorganisms too; viruses; different bacteria and fungus. In dirrect relationship 
with the raised microbian pollution; increases also the hazard of pathogen’s transmission to 
animals. Therefore; the density and quality of airborn microflora in shelters affects the health 
of the animals and workers and the level of bacterial contamination of  the farm’s nearest 
environment; as well. It is well-known also the fact that the fresh milked milk contains 
airborne microorganisms from the shelter’s air; namely postsecretory contamination (9). 
Because all of these reasons; the control of microbial loading of the dairy cow shelter’s air is 
imperiously needed. Usually; the appreciation of the air microflora is made through 
determination of the total number of germs (TNG); related to 1m3 air; and also the 
determination of the germs with hygienical signification: Staphylococcus spp; Streptococcus 
spp; Gram negatives and fungus. It is stated that the evaluation of TNG is the basic condition 
of the air purity appreciation in animal shelters (1).  
The aim of this work was the assessment of airborne microflora in dairy cow shelters; 
through the determination of the total number of germs; the number of  Staphilococcus; 
Streptococcus; Gram negativ germs and fungus; and the comparison of the obtained values 
with the limitations recommended in our country; to keep the health and to ensure the welfare 
in dairy cows.  
 
MATERIALS AND METHODS 
 
The research was made in three dairy cow shelters (A;B;C) in the Alba county; tied 
breeding system. The A farm: 124 cows; mechanical evacuation of dejections; natural 
ventilation system with vertical organization; straw bedding. The B farm: 32 cows; manual 
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evacuation of dejections; unorganized natural ventilation; sawdust bedding. The C farm: 36 
caws; manual evacuation of dejections; unorganized natural ventilation; bedding: chopped 
corn stalk and straw. There were made 8 determinations (2/week) in each of the shelters; in 
Ianuary  2008. The quantitative determination of microorganisms in the air of the shelters was 
made through the sedimentation method. The Petri dishes with agar (total germ count) and 
selective medium (Chapman – for Staphilococcus; Holmes – for Streptococcus; Levine – for 
Gram negatives; Sabouraud – for fungus) were exposed 3 minutes in each shelter; in the 
morning of the days. In the laboratory; the dishes were incubated 24 hours at 37 °C for the 
bacteria and 3 – 5 days at room temperture in the case of fungus. After incubation; the 
colonies grew on the medium were counted and the total number of germs; the numbers of 
Staphylococcus; Streptococcus; Gram negatives; expressed in cfu/m3 were calculated using 
the Omeleanschi formula. The descriptive statistical parameters were calculated using the 
GraphPad InStat 3 software. 
 
RESULTS AND DISCUSSIONS 
 
Tables 1 – 4 shows the obtained results. In Table 1 are shown the descriptive statistical 
parameter values for the airborne microflora in the A shelter; and in Table 2 are the same 
values for the B shelter. The values of parameters for the C shelter are shown in Table 3. 
Table 4 presents the percentage of the main germ groups with hygienical signification for 
each of the investigated shelters. 
 
Table 1 
Arithmetic mean; standard deviation; standard error; minimal and maximal values of the total number of germs; 
Staphylococcus; Streptococcus; Gram negatives and fungus; shelter A 
 
 
cfu/m3 
 
n 
Arithmetic 
mean 
Minimum Maximum Standard 
deviation  
Standard 
error  
TNG 8 357141 354098 362418 2704.6 956.21 
Staphilococcu
s 
8 42970 34574 70248 12044 4258.2 
Streptococcus 8 121349 118376 124208 2057.2 727.33 
Gram 
negatives 
8 9466.4 7899.0 11004 1062.6 375.70 
Fungus 8 30333                 28931                 32406                 1191.6                 421.28                 
n = number of measurements 
cfu = colony forming unit 
Table 2 
Arithmetic mean; standard deviation; standard error; minimal and maximal values of the total number of germs; 
Staphylococcus; Streptococcus; Gram negatives and fungus; shelter B 
 
 
cfu/m3 
 
n 
Arithmetic 
mean 
Minimum Maximum Standard 
deviation 
Standard 
error 
TNG 8 79620 71094 87458 5903.6 2087.2 
Staphilococcus 8 6095.5 5408.0 6872.0 429.98 152.02 
Streptococcus 8 31966 29800 33400 1037.1 366.68 
Gram 
negatives 
8 2022.8 1143.0 
 
2883.0 
 
568.18 
 
200.88 
 
Fungus 8 4757.1 3850.0 5317.0 528.74 186.94 
n = number of measurements 
cfu = colony forming unit 
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Table 3 
Arithmetic mean; standard deviation; standard error; minimal and maximal values of the total number of germs; 
Staphylococcus; Streptococcus; Gram negatives and fungus; shelter C 
 
Group of  
microorganisms 
(cfu/m3) 
 
n 
Arithmetic 
mean 
 
Minimum 
 
Maximum 
Standard 
deviation  
Standard 
error  
TNG 8 261705    223884     283172      17310     6119.9      
Staphilococcus 8 84882   80317       88012      2723.5     962.89       
Streptococcus 8 107580    12406           124916       38533      13623    
Gram negatives 8  9479.6      8904.0      10060      407.49   144.07   
Fungus 8 30643     28973       32140    1194.5    422.32   
 n = number of measurements 
cfu = colony forming unit 
      Table 4 
As a percentage; expression of groups with hygienical significance 
 
   Shelter A   Shelter B     Shelter C 
Group of microorganisms % from TNG % from TNG % from TNG 
Staphylococcus 12;03 7;66 32;43 
Streptococcus 33;98 40;15              41;11 
Gram negatives 2;65 2;54 3;62 
Fungus 8;49 5;97 11;71 
 
In the A shelter; the TNG is between 362418-354098 cfu/m3; with a mean value of  
357141 ± 2704.6 cfu/m3; in the B shelter the TNG have the mean value of  79620 ± 5903.6 
cfu/m3; with extreme limits of  71094-87458 cfu/m3; and in the C shelter the mean value is 
261705 ± 17310  cfu/m3. It is notable that the recommended terms of TNG for dairy farms in 
our country  are exceeded in the A shelter 1;43 times and 1;05 times in the C shelter. In the 
same time; in the B shelter the mean value is under the admitted limitation. The results of 
different researches shows greately variable values for the TNG in the air of  animal shelters. 
Probably because of this reason it was not established till now a compulsory normative for the 
TNG. However the recommandations of the majority of authors valuable in our country too is 
that the TNG do not exceed 250000/m3 (1;2;3) in the air of farm animal shelters.  
Staphylococcus spp having a mean value of 42970 ± 12044 cfu/m3 in the A shelter; 
6095.5 ± 429.98 cfu/m3 in the B shelter and of  84882 ± 2723.5 cfu/m3 in the C shelter;  
representing 12;03 % ; 7;66 %; and  32;43% respectively from TNG is between the admitted 
limits (1;2).  Streptococcus spp. shows a mean value of  121349 ± 2057.2 cfu/m3 in the A 
shelter; 31966 ± 1037.1 cfu/m3 in the B shelter and 107580 ± 38533 cfu/m3 in the C shelter; 
representing 33;98 %;  40;15 %; and 41;11 % respectively from TNG; exceeding the 
recommended value 1;36 times in the A shelter and 1;6 times in the B and C shelters. The 
increased number of Streptococcus spp. indicates the nasal and oral microflora contamination 
of the air. The number of Gram negative bacteria is varying between 7899.0 and 11004 
cfu/m3; with a mean value of  9466.4 ± 1062.6 cfu/m3 in the A shelter; between 1143.0 - 
2883.0 cfu/m3; with the mean value of  2022.8 ± 568.18 cfu/m3 in the B shelter and it is in  
between 8904.0 - 10060  cfu/m3; with a mean value of  9479.6  ± 407.49  cfu/m3  in the C 
shelter; representing 2;65 %; 2;54 %; and 3;62 % respectively from NTG. Fungus registering 
a mean value of  30333 ± 1191.6 cfu/m3 in the A shelter; 4757.1 ± 528.74 cfu/m3 in the B 
shelter and 30643 ± 1194.5 cfu/m3 in the C shelter;  having a percentage of  8;49 %; 5;97 %;  
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and 11;71 % respectively within the TNG. In conformity with the present recomandations; the 
number of fungus exceed 1.7; 1;2 and 2;3 times the admitted limitations in the three 
investigated shelters. The determination of the germs with pathogene properties; appreciated 
globally as germs with hygienical significance; (Staphylococcus; Streptococcus; Gram 
negatives; fungus); represents a very various proportion of the TNG and they are determined 
in the same time with this. When the germ groups with hygienical significance are 
determinated; it is appreciated being a proper hygienical situation in the shelter in the case 
that the proportion of these groups within the TNG is: Staphylococcus spp. under 50%; 
Streptococcus spp. under 25%; Gram negativi under 25%; fungus under 5% (2). 
Analysing the obtained results it is observable that the air is unproper from 
microbiological point of view in all of the three shelters; even if  that in shelter B the value of 
the TNG is below the recomended limitations; however the proportion of Streptococcus spp. 
is significantly raised (40;15%).  
The obtained results are similar with those in the scientifical literature. Thus a large 
number of works showed that the total number of germs in the cow shelters is between 104 -
106 cfu/m3 (4;7;8;10); and some authors found even values of 108 – 109 cfu/m3 (5). The 
microbian loading of the air expressed through the TNG affected by many factors; like are: 
the number of the sheltered animals; the breeding technology; the type of the flooring; the 
bedding which is used; the quality of the environment; the concentration of the dusts; the 
level of ventilation etc. Regarding the quality of the airborne microflora; Hartung (6) showed 
that in the air of shelters prevail the Gram positive germs; like are Staphylococcus and 
Streptococcus; our results approve this stating. In all of the three assessed shelters; the Gram 
positive bacteria represents above 74%. Also; it is stated that the Gram negative bacteria; 
isolated from the air of the shelters; represents a minor percent of the totality of germs; 
between 0;02 and 5;2% (11;12); which is obvious in our results too ( 2;54 - 3;62 %).  Relating 
to fungus; their proportion is higher in all of  the studied shelters; confronting with the results 
of other studies (1). The raising of the concentration of fungs in the air indicates the existence 
of continous contamination sources and  an increased risc of apparition of mycoses and 
allergical diseases; through the repeated contact with fungi and Actinomices spp. (1;3). 
 
CONCLUSIONS 
 
 The air is not suitable from microbiological point of view in none of the three investigated 
shelteres. 
 The total number of germs is varying between 79620 – 357141 cfu/m3; exceeding the 
recommended value in the A and C shelters. 
 Staphylococcus represents under  50% from the value of the total number of germs in all 
of the three shelters; having a percentage between 7;66 % - 32;43%.  
 Streptococcus registering proportions (33;98-41;11%) beyond the admitted values; in all 
of the investigated shelters. 
 The group of Gram negative bacteria is compassed between the admitted limits for the 
farm animal shelters; with percentages between 2;54 and 3;62 %. 
 Fungus are exceeding the recommended values in all of the investigated shelters; 
representing ; 5;97%; 8;49% and 11;71% from TNG. 
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